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Objective: To evaluate the clinical presentation, diagnosis, management, and outcome of acute appen-
dicitis complicating pregnancy at a tertiary care hospital in Karachi.
Materials and methods: This was a retrospective analytical case note review of all patients clinically
diagnosed with acute appendicitis during pregnancy at the Aga Khan University Hospital (AKUH), Kar-
achi from January 01, 1990 to July 31, 2006.
Results: During the review period, 38 pregnant patients were diagnosed with acute appendicitis; a total
of 43,134 deliveries took place in the maternity department of the hospital during the same period. The
mean age at presentation was 26 years and 66% of patients were multigravida. Thirty percent were in the
1st trimester, 37% in 2nd trimester, and 34% in the 3rd trimester. Abdominal pain was the chief complaint
in all patients with the right lower quadrant being the commonest site (74%). Tenderness on physical
examination was also mainly located in the same area (87%). Eighty-two percent patients had leuko-
cytosis at presentation. An abdominal and pelvic ultrasound identiﬁed an inﬂamed appendix in 39%.
Appendectomy was performed in 37 (97%) cases. One patient was managed conservatively. Thirty-ﬁve
(95%) had an inﬂamed appendix on histology. Two patients were found to have a normal appendix,
though one of these had an inﬂamed Meckel’s diverticulum. Six (16%) patients developed postoperative
complications; of these wound infection and pulmonary embolism were the most common and signif-
icant. Adequate deep venous thrombosis (DVT) prophylaxis with heparin was given in 8 (21%) patients.
Preterm contractions developed in 5 (13%) patients and 3 (8%) patients had preterm delivery. There was
no maternal mortality; however one fetal death was noted.
Conclusion: Timely diagnosis of acute appendicitis in pregnancy can be difﬁcult. In most cases a correct
diagnosis can be arrived at on the basis of a history and physical examination with supportive routine
laboratory tests. Urgent surgery is the treatment of choice but delay continues to be a common problem.
Infective complications are well recognized in appendicitis; similarly this group of patients is at a higher
risk of venous thrombosis and embolism, and routine prophylaxis should be considered in all.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Acute appendicitis is the commonest non-obstetric surgical
emergency seen in pregnancy, complicating approximately 1 in
1500.1,2 The incidence of acute appendicitis is similar in pregnant
and non-pregnant populations. The condition can occur
throughout pregnancy, though it is seen more often during the ﬁrst
two trimesters.3–5 Its signiﬁcance in the pregnant state is due to
delay in its recognition, thus leading to a higher incidence of
complications and adverse effects on obstetric outcome.622 4930051x1030; fax: þ92
).
ciates Ltd. Published by Elsevier LtThe clinical presentation and course of acute appendicitis is
similar in the pregnant and non-pregnant patients; it is the phys-
iological and anatomical changes occurring in pregnancy that lead
to difﬁculty and/or delays in diagnosis.7,8 Anorexia, nausea, vom-
iting, peri-umbilical or right lower quadrant pain and mild to
moderate leukocytosis are features common to both acute appen-
dicitis and normal pregnancy.2,9,10
The objective of the current study was to review the experience
with this condition at a tertiary care hospital in Pakistan having
a rapidly growing obstetric case load.
2. Materials and methods
This was a retrospective descriptive study based on case note
review of all pregnant patients who were clinically diagnosed withd. All rights reserved.
Table 2
Presenting signs and symptoms of pregnant females with appendicitis.
Signs and symptoms No. of patients (%)
Present Absent
Abdominal tenderness 38 (100) 0 (0)
Right lower quadrant 33 (86.8) 5 (13.2)
Right upper quadrant 2 (5.3) 36 (94.7)
Generalized 3 (7.9) 35 (92.1)
Rebound tenderness 27 (71.1) 11 (28.9)
Abdominal guarding 19 (50.0) 19 (50.0)
Rovsing’s sign 21 (55.3) 17 (44.7)
Nausea 15 (39.5) 23 (63.5)
Vomiting 31 (81.6) 7 (18.4)
Anorexia 24 (63.2) 14 (36.8)
Fever 14 (36.8) 24 (63.2)
Leukocytosis 31 (81.6) 7 (18.4)
Neutrophilia 26 (68.4) 12 (31.6)
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over a 16-year period, from January 1990 to July 2006. The hospital’s
computerized database with ICD-9-CM (International classiﬁcation
of diseases, Ninth revision, Clinicalmodiﬁcation) coding systemwas
queried to identify pregnant patients with associated diagnosis of
acute appendicitis. The case notes of all identiﬁed patients were
retrieved and reviewed. Patient demographics, presenting symp-
toms, signs, investigations, antibiotics, anticoagulation, and toco-
lytic usage, operative ﬁndings and postoperative complications
were recorded.
All data were collected on a pro forma speciﬁcally designed for
the purpose. The data were entered twice by two different data
entry operators in EPIDATA (version 3.1). The data entry was
considered as valid if the error rate was less than 0.3 %. The ﬁnal
datawere converted to Statistical Package for Social Sciences (SPSS)
version 16.0 (Copyright SPSS Inc., 1989–2007) for analysis. The data
analysis included simple frequency determination. For quantitative
data, means standard deviation were calculated. For quantitative
data with skewed distributions, medians and ranges are presented.3. Results
A total of 43,134 deliveries were conducted at the hospital
during the 16-year study period. Thirty-eight patients (0.08%) were
diagnosed with acute appendicitis. Appendectomy was undertaken
in 37 (97%) cases, one patient was managed conservatively with
antibiotics.
The mean age of presentation was 26 years (standard deviation,
SD¼ 4.7). Twenty-ﬁve patients (66%) were multigravida, 13 (34%)
were primigravida. Eleven patients (30%) presented in the 1st
trimester, 14 (37%) in the 2nd trimester, and 13 (34%) in the 3rd
trimester.
All patients presented with complaint of abdominal pain of
variable duration (median¼ 24 h, range¼ 3 h to 6 days). The right
lower quadrant was the commonest site of pain, recorded in 28
(74%) of patients. Table 1 summarizes the location of abdominal
pain and its relation to trimester of pregnancy. Other common
symptoms included: vomiting seen in 31 (82%), anorexia in 24
(63%) and nausea in 15 (39.5%).
On initial examination, 14 (37%) patients were noted to be
febrile. Abdominal tenderness in the right lower quadrant was
identiﬁed in 33 (87%). Rebound tenderness was noted in 27 (71%).
The leukocyte count was raised in the majority of patients (82%).
Table 2 summarizes the presenting signs and symptoms of these 38
patients.
Preoperative ultrasound was performed in all patients, a viable
fetus was identiﬁed in 35 (92%) patients and an acutely inﬂamed
appendix in 15 (39.5%). Ultrasound scans were performed by
radiologists on call in all cases.
Surgery was performed on 37 patients. The median time from
onset of pain to surgery was 35 h (range¼ 8 h to 7 days). The
median time from admission to surgery was 12 h (range¼ 4–68 h).
A transverse skin crease incision was the preferred surgical
approach used in 23 (63.5%) followed by a classic Gridiron incision,Table 1
Location of pain in relation to the trimester of pregnancy.
Trimester of pregnancy No. of patients Location of pain
Right upper
quadrant
Right lower
quadrant
Other
First trimester 11 0 8 3
Second trimester 14 0 11 3
Third trimester 13 2 9 2
Total 38 2 28 8used in 12 (32%) patients. A midline incisionwas used in 2 patients.
Pus in the peritoneal cavity was noted in 17 (45%) patients, a grossly
inﬂamed appendix in 30 (87%), and a perforated appendix in 6
(16%) patients. One patient had an inﬂamed Meckel’s diverticulum
with a normal appendix.
Preoperative heparin prophylaxis was given in 8 (21%) patients,
two of these patients were in ﬁrst trimester of pregnancy, three in
second, and three in the third trimester. The anti-embolic (TED)
stockings were used in 7 (18%) patients. Antibiotic therapy was
given to all patients (median duration¼ 5 days, range¼ 1–8 days).
Preoperative prophylactic tocolytics were given in 10 (26%)
patients. Postoperative tocolytics were given in 13 (34%) patients
for a variable duration (median¼ 7 days, range 6–8 days). Inter-
estingly, 7 out of 10 patients who were given preoperative toco-
lytics and 9 out of 13 patients who were given postoperative
tocolytics presented January 2000 onwards. This points towards
the increased usage of tocolytics for pregnant patients presenting
with appendicitis at our center in recent years.
Postoperative complications were noted in 6 (16%) patients, 1 in
the ﬁrst trimester, 2 in the second trimester, and 3 in the third
trimester. Wound infection was seen in 3 (8%) patients and intra-
abdominal abscess in 1 (3%). The intra-abdominal abscess was
managed conservatively with antibiotics. Two patients had clini-
cally signiﬁcant pulmonary embolism (PE). Preterm contractions
developed in 5 (13%) patients and 3 (8%) progressed to preterm
delivery. There was no maternal mortality. Fetal loss, however,
occurred in one patient in her ﬁrst trimester.
Histopathology of the specimen conﬁrmed acute appendicitis in
35 (95%) cases, an inﬂamed Meckel’s diverticulum with a normal
appendix in 1 case and a normal appendix in 1 case. One patient
was managed conservatively. This patient presented with 20 h
history of right iliac fossa pain. She was in the third trimester of
pregnancy. She had rebound tenderness and her WBC counts were
elevated with neutrophilia. U/S pelvis and lower abdomen wasn’t
consistent with appendicitis. Shewas managed conservatively with
ampicillin, metronidazole, and gentamicin. She remained admitted
for 4 days and her pain subsided completely on the third day of
admission. This patient was labeled as having acute appendicitis,
despite the negative ultrasound, primarily because of her clinical
presentation. It is, however, not clear from the retrospective review
of this patient’s chart notes that why she didn’t undergo
appendectomy.4. Discussion
In the non-pregnant patient, the diagnosis of acute appendicitis
continues to be primarily an exercise in clinical judgment based on
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important supportive investigation has been a total and differen-
tial white cell count; it being sensitive but not speciﬁc. Correct
clinical diagnosis in young women is thought to be more difﬁcult
and this is reﬂected in a higher negative appendectomy rate in this
age group.11
In the pregnant patient, timely clinical diagnosis of acute
appendicitis is more challenging, because a number of physiolog-
ical changes in pregnancy mimic presenting features of appendi-
citis. Lower abdominal pain with nausea, vomiting, anorexia, and
leukocytosis are quite common during pregnancy. An added vari-
able affecting the decision process is the perceived risk of inducing
premature labor from surgical intervention.
In the literature, frequent reference has beenmade of changes in
the anatomical location of the appendix with progression of preg-
nancy. This is based on ﬁndings of a single study of 78 patients
where the caecum was noted to be displaced in an upward direc-
tion with the progressive uterine enlargement.16 The clinical
inference here being that the signs of peritoneal inﬂammation will
progressively shift upwards and laterally as pregnancy progresses.
This theory is not supported by clinical reviews7,17 and in our study
86.8% of patients were noted to have tenderness in the right iliac
fossa irrespective of the trimester of pregnancy.
Developments in imaging technologies like ultrasound and
more recently CT scan have added to the diagnostic armamen-
tarium. A number of studies from dedicated centers have quoted
high sensitivity and speciﬁcity for these imaging modalities.12–15
Their role in pregnancy is not well deﬁned. Our experience with
routine pelvic and lower abdominal ultrasound with a detection
rate of 39.5% probably is more representative of what would be
possible in most radiology departments without a special interest
in this area.
Delay in identifying the condition in the pregnant state
continues to be the main area of concern. It is widely accepted that
it is the progression of the infective pathology which is detrimental
to the health of the mother and fetus; the risks associated with
surgical intervention beingminimal. In our review, themean length
of time prior to attending hospital was 31 (range 3–144) h and
a further 17 (range 4–68) h, on average, were spent in hospital
before surgery. Both these time frames were longer than would be
expected in a non-pregnant patient. The danger of this delay would
be a higher rate of perforated appendicitis; in our series 16% of
patients had a perforated appendix. This is within the range
reported in the literature but higher than that seen in non-pregnant
patients.11,18 Efforts to reduce this time delay should continue to be
a focus of both obstetricians and surgeons involved in the decision
making process.
The risks of postoperative complications continue to be an area
of concern. Infective complications can most likely be prevented or
controlled with earlier intervention and use of appropriate antibi-
otics. Risk of premature onset of labor due to surgery continues to
be an issue that does contribute to the difﬁculties and delays in the
deﬁnitive treatment. This risk is small and generally quoted as 10–
15% in the literature.7,19,20 In our study, it was noted to be 8%. The
use of tocolytics in this situation is not well deﬁned and it seems an
individual physician’s choice with weight of evidence neither
supporting nor refuting it. An area of concern addressed frequently
but which continues to be neglected is the risk of DVT and PE in
these patients.21,22 In our review, only 8 (21%) of patients were
started on preoperative heparin prophylaxis and 2 patients devel-
oped clinically signiﬁcant pulmonary embolism.5. Conclusion
Acute appendicitis is the commonest non-obstetric emergency
seen in pregnancy. Our review brings into focus the problems
encountered by clinicians with this patient population. The delays
in the presentation and diagnosis still continue to be a problem. The
traditional notion of the shift of pain of appendicitis from right
lower quadrant to right upper quadrant with the progress of
pregnancy is negated by our data. Venous thrombo-embolism
prophylaxis in this population is an area needing greater attention
from health care providers.
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